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isi&mAt. TEXTRACTS OF SALICORNIA SPECIES, PROCESS OF PREPARATION 
^^gEO^USE^^^^ F AGAINST TUBERCULOSIS 

FIELD OF THE INVENTION 

tk« nresent invention relate* to novel extracts of Salicorrna specie*. P 
5 • Myites to novel exacts of Salicomia species which show anu-mbercular 

inveouon particularly relates to n nreoara ti on of novel extracts of 

acdviry. The present mvention also relates to a process for the pr ara^ 
Sahcomia species with anti-tubercular activity and also to tts use for treatment o 
BACKGROUND OF THE INVENTION 

Anutubercular chemotherapeutic drugs presently used all over the w mp 
10 MUtU „ Tsonia2id ft e isonicotinic acid hydrazide) used singly or in 

primarily of synthetic drugs, e.g., Isomazid (i.e. Isotu 

. . x pic rsodhim para ammo salicylate), Isonex, troaziue v 

15 0 f the antibiotic Streptomycin. 

* there « curea fo, ««c** * ustag the above menuoo*. dn* 

^drawb.ckaaxaaoticad.aapecUUyta.eniiaofa.daaffac.aof.uch 

*' BC ° V,C ": 1— — - — Morher probUot *~- - 

drugs, the requirement of prolongea in fofe 

20 Uop^a.c^aalt^iv.a.o^abovacUaaofdrugaso.ha,^.. 

, ■ '.reduced or the problem of resistance to the drugs laobvtated. 
iotak e duranon . reduced or top ..^tubercular potential 

Reference la made to Uaha K. et al . who in a p p 
of Pieced plan, materials" in Journal of Medicinal and Aromauc plant Scene., _ 
„f selected pi potential of the plants vu.. neem, tulst, 

1 a 182-184 (Eng.)(2001), aescnoeui aaue0 us 
• d adhatoda, which were tested by in-vitro culture usmg 100 mL of aqueom 
25 garlic, ginger and adhatoda, wnicn nArilljlted in to U medium. All 

ree f50 % w/v) of plant material added to sputum and then inoculated in 
puree (50 /o w/vj ui „,hich was ascribed to 

, ^ ♦« nested the growth of Mycobacterium tuberculosis, which was as 
the plant extracts arrested tne gro carotene ascorbic 

• , .nrvmic antioxidants such as Catalase, peroxidase, total carotene, 
enzymic and nonenzymic annoxiaaa / r< . 9C ti ve oxygen 
TtocooheroL and polyphenols thus preventing tissue damage by ROS (reactive oxyg 
acid, tocopherol, ana P yv ^ w ^ 

30 species). Besides the large quantity of potion that needs to be appued, 
extent of inhibition and the MIC of the potion. 

Reference is made to N. Lall et al. in a paper entitled "In vitro inhibiuon of drug 

• TL sensitive strains of Mycobacterium tuberculosis by ethno-botauically 
resistant and drug-sensitive sixain which 
selected South African plants" in Journal of Ethno pharmacology, 66, 347-354 (19 



•„„ of 20 South Afiican medicinal plant extracts against a 

drug-sensitive strain, H37KV, o acetone tracts 

J ^ u„ iQ5g^ Herein the author ascribes l« oik 01 
^dolebroo* and Cob* 1«8). H ^ ^ ^ wa 

. „„« .f plan. speaea nam* °» ^ ot l0 O Mgtal ag«« 

Hjmvatmnby radiometric n«thod. ^ ^ 

. (200U ** covers recent ««-^ ^ ^ ^ ffl0no ., 

^ui-, «■ Kl tn.erp«ci & sterols, rhen for 
„.« been discussed with P^-lar emphasis on A. street 

AMimycobacrerial activity. .. Compos itions containing herbal 

. ,„ vr, hiniui in a patent enutleo t-owp 

Reference is made to Ma. Jturu t (Cbinese) 

— fc p— T'mn^l: rl cap-. 

pow der, era, — -4 ^ ^ L—>T— 

r^ogenos, Copm. Swnonc. Creeps. S 

****** heAs fa „ e pu[p0K „f elucidating the poshive gauss of 

drawback here is the use of mulbple herbs for tne p rp 
u pun, aga.es. mycobacterium tub— and without refemug ro MIC 
tabid* uerb or collec«v«<y of the combinanon. 

— - — » * «« " PreU !7 Trr^T! .ooroal of 
.„<.,w hv F Salie, PFK Eagles and HMJ Leng 

E^opharmacoiog, »( Wft J ^ ^ ^ ^ tbe 

30 Western Cape - a part of Cape riorai » ^a*™, r Felicia 

j nr .nd Helichrvsum crtspum (L.) D. Don.) exnioiuu B 
erigeroides DC. and Heiicnrysu r 

.Wee for Mycobacterium megmatis. Identifying the 8.00 ug./mi 
activity to various degree tor p.iyw 

2 
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, «, of the invention, the •»* "mprise. «traco from p-o of 
to m oUBt embodunent of the mven n. ^ ^ 

.. • „,», selected 6om the group coosutmg of whole ptotw,tn 
Salicorma plant seiecw* 

husk and seeds. fa 3elected from the group 

,.;_„„. 0 f the invention, tne so-vwu. w 
In another embodiment 01 uic 

^ of ,00% -ho! and Icohol-warer ~ ne[tenol „ butmoL 

to.tether.nAoduoen.oftoiov^oo.d.eelcoholcompn 

' t .,■ ,.,f the invention, the solvent comprises 100/. waier. 

me thanol:watermarangeof95:5tol:l. , tiv . fraction from extract b selected 

. j- invention, the bioactive traction u^" 

Id another embodiment of the invention, 

• .in. rf neat butanol extract, methanol. chloroform (1.1) « 
lS from the group consisting of neat ouran 

, -wi n extract cure water extract. 

--.•r.trr-~ - 

- 

20 ear« : «usbgm«^ol:chlo r ofonnu 1 .r«.oofl:l ^ 
to another embodiment of the invenuon, the btoactrve ftacttoo 

^tirl^en. of me — the Uo.Ce , — - *• 

25 — rit—t of the — the btoaCve .action l obtanted from me 

emact :rridmt«n, * *. ^ , e h^« »*. , — - - 



extract using water. 

In .mother embodiment of the invention, the plant put is the root. 

to another embodiment of the mvenuon, me water fractton i. obtained a. a temperature 

kt :;!L of me mvendo, the f— is carried on, a, ambient 
temperature. 
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, . ^taB The drawback of the invention i, the very high MIC value 

, sorted However there is no mention of bioactrnty of the plant 
, K wherein • vcgeuhle »h preparation ft. residua, * — *« ~»- 

is *«.« » K*. vol. DC RH-SO winch documents v„,ous 

„ of,dia end appl.canon the^f has Us-d - * — 

bM ide us. of the specie, as fodder. The plan, » *. S- * «- * M ° * " 



with Salicomia, 



Afflt TFrTS OF THE INVENTION 
15 Z 1 object of the preaent — U to provide an anutuber^ attract frorn 

rl regions of fcdia and elsewhere, - - ■ f " *« ° f "* 

20 ' ""MIL object of the inveouon to provide an active ettract from . »W 
s ourc. which also obviates *. drawbacks of prolonged duration of therapy due ,o da btgh 

activity. * 

It is another object of the invention to provide an active antituebrcular extract from 

,5 Salicomia species which has a high shelf life without significant loss of activity. 

It is another object of the invention to provide a process for the preparation of novel 
aathubercular extracts from Salicomia species which is simple and economical. 

It is another object of the invention to provide an antitubercular extract of Sahconua 
species which enables overcoming the problem of drug resistance in subjects treated with 

30 synthetic drugs. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides a novel bioactive fraction from extracts of 

Salicomia species with antitubercular activity. 



husk and seeds. ^ an aaU eous plant extract 

to mother eofcodiMet* of the Mta. *« — " ^ 

«* 100% „ , , rf „_ tendon, the ettract co m pri« an aUohot «Mt 

, „ .other — ' Ae „ eohol conpnsK or W-L 

toafunheremboduneruoftherovenuoii, 

fc . ^ — of *• — • *• r > 

• in methanol: water in a range of 95.5 to l.i. 

,s om atam«h.i»l:<«<mfonnofl:l. 

20 DM, T:r:— - — . * *» - * *— — — • 

«JL ~ or - — ■ — - - - — - 

Tvhich comprises 
2! (a) coUecSoaofthehalophyticplaotMfuUymaturityaage 

Owashtos the ptotwith tap water followed by deleted water 
c re ^ taatter, sepatadon - process of the pUo, .0 pU» part, 

Wd^chopping^dpuNeriziog^plampar.s.oan.shs.ze.aog.ng^.^O 

J j X d. dried, ehopp* and puWerized pUn, pans * a S o«ve». aad - 
30 soluble matter to obtain an extract, 

(f) concentrating the extract 

(g) freeze drying the concentrated extract to get a solid residue 

(h) fractionating the solid residue to obtain a bioactive fraction. 
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f ,n ,.55'C.ffl the moisture corneals to grange of 0.5 to 1.5 
„ . ia n P era«ur« of 20 - M C »H ^ ^ . soaked . 

In another embodiment of tne preset rf 
water ^ ^ on wamr b* to the temper.**, range 80 to 90 C fo 

< 72-120 hours. . . extrac t solution is 

to anoto«r emoodimen, of ft. presen, — » *• « 
coocenrrated b y known technitroes to a .emperarure r^ge of 45 ro 55 

^mre through «•» *** a '° c ' am01 . . ^ «, rI « ffiiy be 

,„ stil! another embodiment of the present inveuuon. the concentrated 
to sun anotner w ^ 

„ ftee.edriedtoareternper.turerange.f-SO.o^OCfor.p „ „ 

to stio another embodiment of to presen, .nveobon. ft. exsracr 

— ^ rilS to me use of a b,oacuve fraction obtained from - 

The present invention also relates 10 uic 

^ « i „„; a cnecies as an antitubercular agent. 

MrAioro. preferably a fidly matured plant 

to anorher embodiment of A. invention, * extract oompnse extrae, from P 
Serosa plan, veered from the group counting of whofe p,anr wtoou, roo, roors, sprhes, 

with 100% water. 

■ to another embodiment of toe toveotioo. the extract compn.es an alcohol extr a* 
to a further embodiment of.be invention, 4e alcohol compri.es metoanol or buranol. 
to a further embodiment of me tavenuoo. toe b.oa«ive fraction is obrained from an 
2S ^ofWe^^WarammemanolwEtertoamngeof^Stol:!. 

b another embodiment of me tovenrion, toe bioactive taction is ob.arned from an 

extract in methanol:chloroform of 1 : 1 

In another embodiment of the invention, the plant part is the root. 

In another embodiment of the invention, the bioactive fraction from crude extract ,s 
30 selected from the group consisting of neat butanol extract, methanolrchloroform (1:1) extract, 
neat methanol extract, methanol.water (1:1) extract, pure water extract. 

In another embodiment of the invention, the yields of the b.oactive fraction comprises 
10%, 13%, 51%, 10% and 9% respectively. 
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US»«M* fc fc of ruber-mlosi. 

^^raet of SaHcornia species to the subject. 

P "" t - , rf to iuveuuon the «x«ct comprises extracts from parts of 

'"iTmoto embodiment of to invention, the extract comprises, an alcohol extract. 
J embodimeo. of to invention, *. alcohol emprises methanol or uranol. 

I .211— of — the bio.cfrve fracrioo Is obtained from « 

M J^L embodiment of me mvenfron. the bioacuve fracrioo is obtatoed fro. . 

extract in methanol:chlorofonn of 1 : 1 . 

to another embodiment of the invention, the plant pari is the root, 
to another embodiment of the invention, me bioactive fraction from crude extrec, . 
B ^ed from me sroup =onsis,m g of neat bumno, ext.* merhanohchloroform (1:1) extract, 
OMt med m olextr K .merinmotwa.er(l:l)ex«rac,pur«wa,ere«ract. 

to another embodiment of me invention. «he yrelds of me bioaefve fracuon composes 

10% 13%, 51%. 10% and 9% respectively. 

to anothet embodiment of me invention, m. bioacrive fraction is used to an .mourn 

" 20 W Turner embodiment of me mvenrion, the crude a^eous exunc, of S— • 
httta. root part sho^s MIC of 50 MU *c**-- «■»««*»* 
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fractions of Salicornia species are 

jzzxzzzzz — 

1,1 -"rrm — - - * • ,5% in 81 

H I) fraction and the metnano. 

l H37R.V at a dose of 6.25 iig/nu 

Figure 1(a) 13 a pf ° u . n 9nd ,., ace tonitrile/methanol 

• - vt> is reverse phase column ana i.i ^ c 
.Mlyucal HPLC instrument u»ng W-H w™~ «• 

M* *<* solven, - « *» - ° f ' * F3 „ ,,„ „m. ate on - 

v imtr nrofile of the third fraction F3 at Z-unm,i«. 
Figure 1(b) is a HPLC profile ot tn acetoni trile/methanol isocratic 

up ir reverse phase column and 1.1 acetonunie/w 
HPLC instrument using RP-18 reverse pn 

during solvent at a flow rate of 1 mL /minute. ^ ^ 

,/ . c * HPLC profile of the fourth fraction F4 at 
Figure 1(c) is a HPLC prom aceto nitrile/methanol 
analytical HPLC instrument using RMS reverse phase column and 1.1 
isocratic eluting solvent at a flow rate of 1 mL /minute. 

DETAILED DESCRIPTION OF THE INVENTION ^ 

The present invention relates to the analysis and study of Salicornia pe 
obtain Koal fraction, or crude extracts thereof wmch may possess — ^ * ~* 
v ^ummia hracchiata is available mt eh marshy lands oi w« 

^hes of Atia/Afhca. Europe and North Amenca 

The present .nvenuon therefore provide, nove. btoactive u-acuona from - 

, ^ of S.icornia species. The present invction aiso reU.es to a process for *. 
Ration of a p-an, extra, of Saheontia spaces ^ anUto.ercu.ar aenvrt, 
comprise, coUection of p..n. a. H M - - "* -P — " 

by deioosaed warer, removal of aU ««ran«ou, mane, separation and processing of the pUnt 
m ,ena. to get the derued part, drying, chopptng ft pulverizing to a carta* me* size, aoajang 

0 « the solved ft extracting all d* soluble marrer. concantraring die exriact by convenuoual 
freeze drying the concerned extract <o gar solid residue, fractionating the extract 
too Bva fraction, using butanol, chloroform, methanol and water, either singly 
combination, testing tit. cn.de exuac. and fhsction, in-v/tro ft te*. for ^-tubercular 
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M ^ ^ »— - — - »* " 4 mC 

io.vivoforantitubercularactivttic9. m 

pointed tips. _ of Ae branches. 

Hewers are trinate, embedded in cavities along wtth the u PP e p«t _ 

• f rvmes containing three flowers. The middle flower m cymes 
Seed spike» consist of cymes containing rrtnformat ion Stamen one or 

v ,~ i-^ral ones, resulting hi at triangular conformation, 
noticeably higher than two lateral ones, result g dowQWards Seeds are 

.o, style distinc, stigma subulate, embryo hook both ends porting downwar 
erect, compressed, membranous and exalbuminous. 
The method of the invention comprises: 

,.. ^^s^**^**-"**** 1 *"*"* eof , Sto37 . c 

.tilenMiatainiDgthemoiOTremaBtaogeofOS-lS %. 
3. «ducing Ik. size of the pUn. mterial by puh-erizutg and ,e>ecung the matenal . *e 

range of 16-20 mesh sieve. 
4 ^ng ft. pUn, m..««l in dciot^d w..«r and h«ted up to 80-90'C temple. «, 
re p„ung d. soaking nop five toe, rtk fr«h denized «*er « an interval of 
hours. 

Concentrating the extract by conventional /herbal concentrator techniques, 
freeze drying the concentrated extract in the temperature range of -50 to -60'C for a 
period in the range of 8 to 16 hours so as to recover 1 8- 20 % yield of crude, 
fractionating the extract into five fractions Fl(5-15 % yield) in Butanol, F2(13-30% 
yield), in 50-/, Methanol-Chloroform F3(34-51% yield), in Methanol F4(9-15% yield) 
in 50% Methanol-Water and F5(3-9% yield) in Water. 

Also their respective compounds present in the chromatogram developed at wavelength 
ranging from 220 to 254 nm, producing various peaks under varied eluant system. 



hours 

5. 
6. 
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_~ «nA in-vivo for antitubercular 
a ( ^« 0 the extract and fractions in-vwro and m vivo roi 

9 Bioassay and testing tne extr*-* 

activities. #.«tincr all the three sub 

„ n f one of the above active fraction and testing all tne 

10 Sub fractionating of one ot me a 

fractions in-vitro for anti tubercular activity. 
u 1 the, respective compounds present in chromatogram developed . 

coUected from the new y matenal 

• to remove mud, dust particles and foreign matter. The clean P 

deionized water to remove mu r matenal 

zrrr^c .- rj= « 

. Mract was freeze dried to obtain mourture-free crude extract in tne p 

H M farther ^ for — — «**■ » -« - »— T 
^ „ of oirW p** aod «* ^oo ™ — ^ « ~- 
On. of .ha #. ft^oow.. *> ** <Mta~« - — 
Exflmple-l: 

The halophytic plant material was collected from coastal area of Gujarat near 
Bhavnagar Strict, located at 21= 75' N Latitude * 72* 17' E Longitude to 21' 09' N latitude 
and V° 00' E longitude at a varying altitude of 10-27 ■ above the mean sea level ot the Gulf 
of Cambay The plant material was coUected from the above site during its maturity stage m 
February-March It was washed off all the debris/mud with tap water Mowed with denized 
water It was further processed and separated into various parts, Le.. whole plant without 
root, root, spikes, husk and seeds. These parts were air dried at ambient temperature. The 
dried plant matenal was powdered in mini grinding mill to obtain fine powder of the mesh size 
of 16 to 20 u. The parts were then further processed for crude extract preparation with the 
solvents: methanol-water (95:5), methanol-water (l:l)at ambient temperature and pure water 
at 80-90°C These crude extracts were subjected to bioassay for anti-tubercular activity. The 
results of bioactrvity for many parts found are as under: 



10 
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Table I 
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15 



25 



1 
Sr 


Plant part 
Root 


Solvent System 
1 Mrthflnol-Water (1.1). 


% Mice surviving on 
Different days _ 
17% up to 28 days 


1 

_2_ 
3 

_4_ 


Root 

Whole Plant without r oot_ 
Seed husk 


Water (100%) 
Water (100%) _ 
Methanol- Water (95 S) 


iT>/„upto35days _ 
17% upto 24 days _ 
p%,ipto23days 



--rrr,,'iT;r,*"n:.v^. - 

y,dd>ofFl.F.,FJ,r« ~,„HF4 show 75% inhibition e»en at 

five (racoons sho»ed MIC of 25 ug/ ml, whereas F2, F3 and F4 show 75 
». nation ofo.2 5( .g/ ml -- i— ■ Th« HPLC profiles of F2, F3 and 
F4 at 220 nm, taken on an analytical HPLC instrument using RP-18 reverse phase columnand 
, , ^onitnWmathanol isocraric emdng soKen, « a now rate of , mX /nunute, are ho- - 
Figure 1 (a). 0) and (c) respective* Deuils » given in Tab.es 2, 3 and 4 respect be.ow 
at the end of the examples. 

ExampIe-3: 

Salicomia brachiata was again collected after one year from the same location defined 
20 in&xamplel. Collects was made at the same growth stage and the process of preparatton 
of crude extract was repeated with the root of the plant as in Example I The extract was 
subjected to an identical bioassay as described in Example I. The extract inhibited growth to 
Htuberculosis H37RV in vitro at 50 ug/ml while in vivo tests showed 10-fold less load of 
bacilli in the lungs of mice receiving treatment. 

The Salicomia plant having active components was collected at fully matured stage 
and used for the extract preparatioa The plant material is washed with tap water followed by 
deionized water to remove mud, dust particles and other foreign matter, dried, cut to small 
pieces, pulverized and soaked in the deionized water. The soaked plant material is heated on 
water bath at 80-90'C temp. The water-soluble extract was decanted and filtered. The above 

11 
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, t for three to five days so as to recover all the ^ater-sotuble material. 
The filtrate was ^ ^ ffl powder form . The 

-'r-^r.rr^i 

tuberculosis disease. extraas of Salicomia 

maximum utilization of the plant. 
Table 2: For Figure 1(a) 
pHo' 




Table 3: for Figure 1(b) 




15 
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Table 3: for Figure 1(c) 




Inferences/ Conclusion/ Summary of observation: 

^^^^^^ 

The aoumb^rcuhr activity of. pto^aot or ■Kfract.om was determmed by 
TneaoututKr MMdlebrook's 
of growth and colony forming ability of M-tuberculosts H37Rv on 7H1 
U- -a^ OADC (B-O.OSA). The medium was a— and £ 
0AD C and* m. was dUpensed in sterile tube, A suspension of lmg,m> ^ 
„ M fraction, was prepared m DMSO (Dimethy. sulphoxide), which „a. added mto tea 
1 contaMng rented medium at dUTeren. concent fa*. 
constant, U, 0. Aiter proper ntiriog, the tubes were kept in slanting posmon and allows 
t0 coo, and solidify These rube, we,, incubated a. 37-C for 24 hours <o observe any 
comammation If not. the tubes wete leaked with a culhrre suspension of M*""*" 
1S H37RV (1-5 x 10' bacWtube). The moaslateo tubes were kcubated a. 37°C along wth two 
control.. One. in which no inhibitory compound was present but streslced with the • 
inoculum of U»UrcuU>sis HJTRv and second, in which a stands* antiorbercular compound 
was added at the reported minimum inhibitory concentration (MIC) which will inhtb.t the 
growth of tubercle ML Oro«b of bacilli was observed till 4 week, of incubeuon. 
2o Exrraci/nactioo. conraining rube, were comparod wdh control tube, described above. 
Complete inhibidon of growth waa recorded as MIC (ng/ml). 

,„ ^ uastogstia t r-""~ ami MIS °f clmi ^r.ct or its fraction* 

Two batches of plant extract prepared independently were tested agatns. 
MmWoris H37RV. Bom batches were found effective and comp.etely inhibued the 
M growth of tuberde bacilli at 50 pg/m. present in me medium. At next doubling dduted 
concentration of the exrtaet (U. 25 N« part- inhibidon of growth wa, observed and . 
,ow„ concentrations .here was no mlnbiuon observe. Hence the MIC of the plan, extract 

13 
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^ determined to be 50 ^ml. The plant extract was fractionated into different fractions (Fl 
w F5) as described above. All the fractions had inhibitory activity against H tuberculosis 
H37Rv and the MIC was clearly 50 ug/mL 
ISzM ee^^ 

M tuberculosis H37Rv, grown on L-J slants, was harvested and a homogeneous 
suspension was prepared in Tween-saline at approximately! -3 xlO» bacilli/ml. Aqueous 
solutions of sparfloxicin and the plant extract or its fractions were prepared. Female swiss 
.nice bred in the animal house of Central Drug Research Institute, Lucknow, India and 
weighing 18-20 g were taken. The mice were divided in four groups w,th ten mice m each 
group Infection of mice with ^.tuberculosis H37Rv (l-3x!0 7 bacilli/mouse) was carried out 
by Meeting 0.1 ml of the bacterial suspension as prepared and described above via lateral taxi 
vein Treatment of mice with sparfloxicin and plant extract or its fractions was started after 72 
hours post infection via intra peritoneal/oral route. The description and treatment of the four 
groups is as follows: 
Group I. Uninfected, untreated mice 
Group n. Infected, untreated mice 

Group IH. Infected but treated with sparfloxicin at 25 mg/kg body weight for lOdays after 
infection. 

Group IV. Infected but treated with plant extract or its fractions at lOOmg/kg body wcght for 
lOdays after infection. 
Mice were observed up to 35 days post infection. Mean survival time OVIST), percent 
survival of mice, general health and appearance, body weight, bacUlary load in the lungs, 
enlargement of spleen and lung lesions were observed as parameters to assess the effect of the 
test plant extract or its fractions as compared to untreated, uninfected or infected or infected 
but sparfloxicin treated mice. 

jD± ^«* m 4* activity of phnT Bflacj against Mycobacteriujiuube^^ 
jnfe ^ted mice, 

All the mice in group I remained healthy and gained weight during the duration of 
observation. The mice in Group U began to loose weight after 10 days Mowing infection. 
They looked weak with ruffled hairs and mortality began after 14 days of infection. AH the 
mice died of tuberculosis within 20-22 days. The spleens were enlarged with visible lesion m 
the lungs. The average load of bacilli was more than lOVg of lung. All the mice in group HI 
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which were treated with sparfloxicin were healthy, gained weight and none of the mice died. 
The mice treated whh plant extract were protected from challenge of Mtubercubsis H37Rv 
^ the mean survival time, as compared to untreated infected group, was enhanced. 30-40% of 
the mice in this group survived the entire period of observation. When these survrvmg mice 
5 we re examined, the spleen was not enlarged, there were few lesions in the lung and the load of 
bacilli was at least 10-fold less in the lung tissue. 

As a result of this invention, Salicomia which hitherto has been not studied for its 
bioactivity has become more commercially attractive to cultivate on sahne soil for the newly 
identified application as a source of bioactive extract. The plant possesses bioactivity at mature 
L0 stage which allows for better utilization of the plant. The aqueous extract of the plant part has 
shown the highest activity, which makes the process of preparing extract more natural. The 
plant material retains activity when stored under ambient conditions and the extract prepared 
from the plant also retains total activity up to a minimum of 2 years. 

Fractions from the active plant extract are prepared by treating the extract successively 
15 with solvent mixtures havmg different polarities, with a view to enhancing the concentration of 
the active substance. The extracts and fractions are subjected to scientific screening against M 
tuberculosis, H37Rv, both under in-vitro and in-vivo conditions. The most effecuve 
extract/fraction is identified by screening. 

The fractions of the invention or the crude extract can be administered as such to the 
20 patient suffering from tuberculosis or can be adnunistered in any conventional dosage form in 
combmation with pharmaceutical* acceptable additives such as carriers, dispersants, diluents, 
flavoring agents and the like. Conventional forms of adininistration include in the form of a 
tablet, powder, solution, lozenge, capsules and also injectable forms. 
The main advantages of the presemt invention! are: 
25 1. A preparation of novel anti tubercular herbal extract from marshy, succulent halophytic 
plant available naturally in wild in the coastal regions of India and elsewhere. 
2 The source used in present invention is of edible and of nontraditional nature and grows 
under seawater inundated conditions in coastal marshy silty clay soil / areas having scope 
and viability of new sea water agriculture arena. 
30 3. The plant is also a source of good vegetable oil as well of herbal/vegetable salt but not 
yet used for biological activity anywhere in the world. 
4. The specific bioactivity resides in the entire plant and is not restricted to a specific plant 

part. 
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